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DETAILED ACTION 

1 . The Amendment filed on 06/07/2005 has been entered. Claims 1 , 3-10, 12-20, 
22-28 and 30-37 are pending in this Office action. 

Response to Arguments 



2. Applicant's arguments filed on 06/07/2005 have been fully considered but they 
are not persuasive in regard to claims 1 and 37. 

On page 3 of the Remark, Applicants argue that "embodiment disclosed in Fig. 7 
ofPerrett includes a modulator 39 ttiat operates on the ptiase part of the baseband 
signal fbb(O) and a variable power amplifier that operates on the magnitude part of the 
baseband signal fbb(f^)' Fig. 7 ofPerrett thus does not disclose "a modulator that 
modulates the in-phase and quadrature-phase signals" as recited in Claims 1 and 37 (or 
the corresponding method recitations of Claim 20), but instead discloses a modulator 
that modulates a phase signal fbb(O)' The "alternative" embodiment ofPerrett that uses 
"a conventional IQ modulator" likewise fails to provide the requisite teachings, as it does 
not disclose "an amplifier having a signal input, an amplitude control input and an 
output" as recited in Claims 1 and 37 or "amplifying the controlled oscillator output at a 
gain that is varied in response to the amplitude signal" as recited in Claim 20. Instead, in 
this "alternative" embodiment the amplitude and phase modulation is generated directly 
by providing the full complex baseband signal to the IQ modulator, and not through the 
use of a variable power amplifier as in the embodiment of Fig. 7. (See Perrettat Col. 7, 
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lines 41-46). Moreover, one of skill in the art would not be motivated to combine the two 
above-described embodiments ofPerrett, as they provide altemative ways of achieving 
the same result namely providing an amplitude and phase modulated signal. Thus, as 
Perrett fails to disclose or suggest both (1) "a modulator that modulates the in-phase 
and quadrature-phase signals" and (2) "an amplifier having a signal input, an amplitude 
control input and an output", the rejections of Claims 1, 20 and 37 should be withdrawn 
for at least this reason". 

The Examiner does not agree with Applicants' arguments for the following 
reasons. It Is within Perrett et al. teachings that figure 7 is an alternative way of 
achieving amplitude and phase modulated signals as described in column 7, lines 41- 
46. 

However, in column 7, lines 20-25, FIG. 7 illustrates a transmitter of another 
embodiment of the present invention, which is capable of generating amplitude 
modulation, as well as phase or freguencv modulation . In column 7, lines 46-50, Perrett 
further suggests that similarly, a transmitter \Nh\ch is capable of generating amplitude 
modulation as well as phase or freguencv modulation may be based on the embodiment 
shown in FIG. 4. In view of Perrett's suggestion, figure 7 can be based on the 
embodiment shown in figure 4, therefore, it would have been obvious for one of ordinary 
skill in the art at the time of the invention that figure 7 can be modified to include a 
modulator as being configured in claim 4. With the combining teachings, the transmitter 
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suggests both "a modulator that modulates the in-phase and quadrature phase signals" 
and "an amplifier having a signal input, an amplitude control input and an output". 

3. Applicant's arguments, see page 4, filed on, with respect to the rejection(s)of 
claim(s) 10, 13-15, 28 and 31-33 under 35 U.S.C. 103(a) have been fully considered 
and are persuasive. Therefore, the rejection has been withdrawn. However, upon 
further consideration, a new ground(s) of rejection is made in view of Perrett et al. U.S. 
Patent 6,018,275 and Cordoba U.S. Patent 6,671,337 B1. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 3-6, 8-9, 12, 16, 18-20. 22-28, 30 and 34-37 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Perrett et al. U.S. Patent 6,018,275 in view of 
Gailus et al. U.S. Patent 6,449,465 B1 . 

Regarding claim 1 , Perrett et al. teaches an embodiment of a transmitter 
shown in figure 4. The transmitter includes a phase locked loop (PLL) 30, which 
is similar to the PLL in figure 3. In column 4 lines 5-15, the PLL 30 (shown in both 
figures 3 and 4) includes a voltage controlled oscillator 34. which has a controlled 
oscillator input, a controlled oscillator output. Referring to figure 4, the feedback 
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loop comprises a mixer 35 responsive to a frequency source 37 that corresponds 
to the claimed local oscillator, a main frequency divider 35, and a modulator 39. 
The modulator 39 is in the feedback loop between the mixer 35 and the 
controlled oscillator input of VCO 34. In column 7 lines 40-50, Perrett et al. 
expresses that the modulator 39 can comprise a conventional IQ modulator to 
modulate a complex signal, and thus provide amplitude and phase modulation. 

Figure 7 further shows another embodiment wherein the power amplifier 
72 having an amplitude control input to which the magnitude part of the signal 
fbb(R) is applied to vary the amplitude of its output signal; see column 7, lines 30- 
45. The signal input of power amplifier 72 is responsive to the output of VCO 34. 
As recited in the argument above, in column 7, lines 20-25, FIG. 7 illustrates a 
transmitter of another embodiment of the present invention, which is capable of 
generating amplitude modulation, as well as phase or frequency modulation . In 
column 7, lines 46-50, Perrett further suggests that similarly, a transmitter yNh\ch 
is capable of generating amplitude modulation as well as phase orfreguency 
modulation may be based on the embodiment shown in FIG. 4. In view of 
Perrett's suggestion, figure 7 can be based on the embodiment shown in figure 4, 
therefore, it would have been obvious for one of ordinary skill in the art at the 
time of the invention that figure 7 can be modified to include a modulator as 
being configured in claim 4. With the combining teachings, the transmitter 
suggests both "a modulator that modulates the in-phase and quadrature phase 
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signals" and "an amplifier having a signal input, an amplitude control input and an 
output". 

Perrett et al. does not teach a digital signal processor (DSP) that 
generates in-phase, quadrature-phase and amplitude signals from a baseband 
signal as claimed. Gailus et al. teaches a method and apparatus for linear 
amplification of a radio frequency signal. Referring to figure 4, Gailus et al. 
teaches a linear transmitter 306 including a DSP 401 , which functions as an 
information source to generate a digital baseband input signal. The digital 
baseband input signal, preferably a quadrature modulation information signal, 
includes an in-phase (I) component 404 and a quadrature (Q) component 403. 
Perett et al. invention differs from Gailus et al. invention in that Perett et al. does 
not teach a DSP that generates in-phase, quadrature-phase and amplitude 
signals from a baseband signal. Nevertheless, as taught in Gailus et al. 
invention, DSP 401 , which functions as an information source to generate a 
digital baseband input signal including an in-phase (I) component 404 and a 
quadrature (Q) component 403. In light of that, it would have been obvious for 
one of ordinary skill in the art at the time the invention was made that Perett et al. 
transmitter can be modified to utilize the DSP as taught Gailus et al. for 
generating the in-phase (I) component and a quadrature (Q) component. The 
motivation is that Perett et al. employs a conventional IQ modulator to modulate 
a complex signal and DSP as taught Gailus et al. can function as an information 
source to generate in-phase (I) component and a quadrature (Q) component. 
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Regarding claim 3, in column 7 lines 30-46 of Perrett et al. invention, the 
baseband signal fbb is decomposed into a complex signal in which the phase part of the 
signal, fbb(n), is applied to an input of the phase/frequency modulator 39 and the 
magnitude part of the signal, fbb(n), is applied to the variable power amplifier 72 to vary 
the amplitude of amplifier output. As appreciated by one of ordinary skill in the art, the 
magnitude part is the normalized amplitude signal. And because the baseband signal fbb 
can be decomposed into a complex signal, the baseband signal fbb includes normalized 
in-phase and quadrature-phase component signals. 

Regarding claim 4, as recited in claim 3, the baseband signal fbb can be 
decomposed into a complex signal including the magnitude part of the signal, fbb(n), 
and the phase part of the signal, fbb(n). In light of that, the magnitude part of the signal, 
fbb(n), and the phase part of the signal, fbb(n) can generate the normalized in-phase 
signal as one of a cosine and a sine of an angle theta, and the normalized quadrature- 
phase signal as the other of a cosine and a sine of an angle theta, where theta is angle 
whose tangent is the quadrature-phase signal divided by the in-phase signal, as 
claimed in the application claim. 

Regarding claim 5, the magnitude part of the signal, fbb(n), is inherently 
calculated as a square root of a sum of the in-phase signal squared and the quadrature- 
phase signal squared as claimed in the application claim. 
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Regarding claim 6, referring to figure 7 of Perrett et al. invention, in column 7 
lines 30-46, the magnitude part of the signal, fbb(n), is applied to the variable power 
amplifier 72 to vary the amplitude of amplifier output. In view of that, the magnitude part 
of the signal, fbb(n), corresponds to the claimed power control signal, wherein the 
amplitude control input of the power amplifier is responsive to the magnitude part of the 
signal, fbb(n). 

Regarding claim 8, referring to figure 4 of Perrett et al. invention, a transmit 
antenna is responsive to output of the PA 32 as claimed in the application claim. 
Inherently, Perrett et al. does not expressly teach a user interface that generates the 
baseband signal in response to user input. Because the baseband signal fbb is 
generated and provided to the modulator 39, it would have been obvious for one of 
ordinary skill in the art at the time the invention was made that an user interface is 
employed to generate the baseband signal in response to user input. The motivation for 
using a user interface is that the baseband signal fbb is generated and provided to the 
modulator 39. 

Regarding claim 9, referring to figure 4 of Perrett et al. invention, the PA 32 is a 
power amplifier. 

Regarding claim 12, referring to prior art of figure 1 in Gailus et al. invention, the 
top feedback path including two envelope detectors 104 106 for generating an 
amplitude modulation signal further comprises a plurality of amplifiers (not labeled in the 
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figure). In light of the foregoing disclosure, envelope detectors 104 106 and amplifiers 
constitute an automatic gain control subsystem as claimed in the application claim. 

Regarding claim 16, referring to prior art of figure 1 in Gailus et al. invention, the 
transmitter 100 includes a limiter 110 in the feedback loop of the phase locked loop. 
With the combining teachings of Perrett et al. and prior art of figure 1, Perrett et al. 
teaches a modulator 39 included in the feedback loop as shown in figure 4. In view of 
that, the limiter 110 can be modified to be between the modulator and the PLL. 

Regarding claim 18, claim 18 is rejected on the same ground as for claim 8 
because of similar scope. 

Regarding claim 19, claim 19 is rejected on the same ground as for claim 9 
because of similar scope. 

Regarding claim 20, claim 1 discloses a modulation system including elements 
performing steps in claim 20. In view of that, claim 20 is rejected on the same ground as 
for claim 1 because of similar scope. 

Regarding claim 22, claim 22 is rejected on the same ground as for claim 3 
because of similar scope. 
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Regarding claim 23, claim 23 is rejected on the same ground as for claim 4 
because of similar scope. 

Regarding claim 24, claim 24 is rejected on the same ground as for claim 5 
because of similar scope. 

Regarding claim 25, claim 25 is rejected on the same ground as for claim 6 
because of similar scope. 

Regarding claim 26, claim 26 is rejected on the same ground as for claim 7 
because of similar scope. 

Regarding claim 27, claim 27 is rejected on the same ground as for claim 8 
because of similar scope. 

Regarding claim 28, claim 10 discloses a modulation system including elements 
performing steps in claim 28. In view of that, claim 28 is rejected on the same ground as 
for claim 10 because of similar scope. 

Regarding claim 30, claim 12 discloses a modulation system including elements 
performing steps in claim 30. In view of that, claim 30 is rejected on the same ground as 
for claim 12 because of similar scope. 
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Regarding claim 34, claim 16 discloses a modulation system including elements 
performing steps in claim 34. In view of that, claim 34 is rejected on the same ground as 
for claim 16 because of similar scope. 

Regarding claim 35, claim 17 discloses a modulation system including elements 
performing steps in claim 35. In view of that, claim 35 is rejected on the same ground as 
for claim 17 because of similar scope. 

Regarding claim 36, claim 18 discloses a modulation system including elements 
performing steps in claim 36. In view of that, claim 36 is rejected on the same ground as 
for claim 18 because of similar scope. 

Regarding claim 37, claim 37 is rejected on the same ground as for claim 1 
because of similar scope. 

5. Claims 10, 13-15, 31-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Perrett et al. U.S. Patent 6,018,275 in view of Cordoba U.S. Patent 
6,671,337 B1. 

Regarding claim 10, referring to figure 4 of Perrett et al. invention, as 
recited in claim 1 , the transmitter includes a phase locked loop (PLL) 30, which is 
similar to the PLL in figure 3. In column 4 lines 5-15, the PLL 30 (shown in both 
figures 3 and 4) includes a voltage controlled oscillator 34, which has a controlled 
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oscillator input, a controlled oscillator output. Referring to figure 4, the feedback 
loop comprises a mixer 35 responsive to a frequency source 37 that corresponds 
to the claimed local oscillator, a main frequency divider 35, and a modulator 39. 
The modulator 39 is in the feedback loop between the mixer 35 and the 
controlled oscillator input of VCO 34. In column 7 lines 40-50, Perrett et al. 
expresses that the modulator 39 can comprise a conventional IQ modulator to 
modulate a complex signal. In view of that, the modulator 39 corresponds to the 
claimed quadrature modulator. 

Perrett et al. does not expressly teach a phase tracking subsystem as 
claimed in the application claim. Nevertheless, the PLL 30 responsive to the 
quadrature modulator 39 produces a phase signal that is responsive the phase 
changes in the modulated signal. Because the PLL 30 performs function of the 
phase tracking subsystem as specified in the claim, a person of ordinary skill in 
the art would have recognized the interchangeability of the PLL 30 as taught by 
Perrett et al. for the corresponding phase tracking subsystem as specified in the 
claim. Furthermore, the modulator 39 provides phase modulation to the PLL 30, 
therefore, the generated phase signal is independent of the amplitude changes in 
the modulated signal. 

Figure 7 further shows another embodiment wherein the power amplifier 
72 having an amplitude control input to which the magnitude part of the signal 
fbb(R) is applied to vary the amplitude of its output signal; see column 7, lines 30- 
45. The signal input of power amplifier 72 is responsive to the output of VCO 34. 
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As recited in the argument above, in column 7, lines 20-25, FIG. 7 illustrates a 
transmitter of another embodiment of the present invention, which is capable of 
generating amplitude modulation, as well as phase or frequency modulation . In 
column 7, lines 46-50, Perrett further suggests that similarly, a transmitter which 
is capable of generating amplitude modulation as well as phase or freguencv 
modulation may be based on the embodiment shown in FIG. 4. In view of 
Perrett's suggestion, figure 7 can be based on the embodiment shown in figure 4, 
therefore, it would have been obvious for one of ordinary skill in the art at the 
time of the invention that figure 7 can be modified to include a modulator as 
being configured in claim 4. 

Perrett et al. does not expressly teach an amplitude tracking subsystem as 
set forth in the claim. However, in figure 7, Figure 7 further shows different 
embodiment wherein the power amplifier 72 having an input responsive to output 
of VCO 34, an output, and an amplitude control input to which the magnitude part 
of the signal fbb(R) is applied to vary the amplitude of its output signal; see 
column 7, lines 30-45. The power amplifier 72 corresponds to the claimed 
amplifier. 

Furthermore, referring to figure 1 of Cordoba invention, in column 3 line 
20-67, the transmitter includes a quadrature modulator 2, a phase locked loop 
(PLL) 12, and a variable gain amplifier 1 1 . The transmitter 1 further comprises an 
amplitude restoration arrangement 20 for generating an amplitude modulation 
signal, the amplitude restoration arrangement 20 including envelope detectors 22 
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23 and comparator 24 for comparing output signals generated by the envelope 
detectors 22 and 23 and providing a variable gain control signal VG to a variable 
gain control input of the transmit power amplifier 1 1 . Perrett et al. and Cordoba 
teachings are in the same field of endeavor. Perrett et al. and Cordoba disclose a 
transmitter that is capable of generating amplitude modulation as well as phase 
modulation. Perrett et al. invention differs from Cordoba invention in that Perrett 
et al. incorporates a quadrature modulator in the PLL. Nevertheless, in light of 
the foregoing discussion, it would have been obvious for one of ordinary skill in 
the art at the time the invention was made that the transmitter as taught by 
Perrett et al. can be modified to include envelope detectors and comparator, as 
taught by Cordoba to generate an amplitude modulation signal for providing a 
power control signal to the transmit amplifier as shown in figure 7. The motivation 
is stated in column 2, lines 5-15, Cordoba teaches the amplitude restoration 
arrangement 20 for restoring from the quadrature modulated signal and the 
feedback signal of amplitude information and for providing a variable gain control 
signal to the power amplifier until the feedback signal becomes substantially 
equal to the quadrature modulated signal. 

Regarding claim 13, referring to figure 4 of Perrett et al. invention, as 
recited in claim 1 , the transmitter includes a phase locked loop (PLL) 30, which is 
similar to the PLL in figure 3. In column 4 lines 5-15, the PLL 30 (shown in both 
figures 3 and 4) includes a voltage controlled oscillator 34, which has a controlled 
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oscillator input, a controlled oscillator output. Referring to figure 4, the feedback 
loop comprises a mixer 35 responsive to a frequency source 37 that corresponds 
to the claimed local oscillator, a main frequency divider 35, and a modulator 39. 
The modulator 39 is in the feedback loop between the mixer 35 and the 
controlled oscillator input of VCO 34. In column 7 lines 40-50, Perrett et al. 
expresses that the modulator 39 can comprise a conventional IQ modulator to 
modulate a complex signal. In view of that, the modulator 39 corresponds to the 
claimed quadrature modulator. 

Nevertheless, the PLL 30 responsive to the quadrature modulator 39 
produces a phase signal that is responsive the phase changes in the modulated 
signal. Because the PLL 30 performs function of the phase tracking subsystem 
as specified in the claim, a person of ordinary skill in the art would have 
recognized the interchangeability of the PLL 30 as taught by Perrett et al. for the 
corresponding phase tracking subsystem as specified in the claim. Furthermore, 
the modulator 39 provides phase modulation to the PLL 30, therefore, the 
generated phase signal is independent of the amplitude changes in the 
modulated signal. 

Perrett et al. does not expressly teach an amplitude tracking subsystem as 
set forth in the claim. However, in figure 7, Figure 7 further shows different 
embodiment wherein the power amplifier 72 having an input responsive to output 
of VCO 34, an output, and an amplitude control input to which the magnitude part 
of the signal fbb(R) is applied to vary the amplitude of its output signal; see 
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column 7, lines 30-45. The power amplifier 72 corresponds to the claimed 
amplifier. 

Referring to figure 1 of Cordoba invention, in column 3 line 20-67, the 
transmitter includes a quadrature modulator 2, a phase locked loop (PLL) 12, and 
a variable gain amplifier 1 1 . The transmitter 1 further comprises an amplitude 
restoration arrangement 20 for generating an amplitude modulation signal, the 
amplitude restoration arrangement 20 including envelope detectors 22 23 and 
comparator 24 for comparing output signals generated by the envelope detectors 
22 and 23 and providing a variable gain control signal VG to a variable gain 
control input of the transmit power amplifier 1 1 . Perrett et al. and Cordoba 
teachings are in the same field of endeavor. Perrett et al. and Cordoba disclose a 
transmitter that is capable of generating amplitude modulation as well as phase 
modulation, Perrett et al. invention differs from Cordoba invention in that Perrett 
et al. incorporates a quadrature modulator in the PLL. Nevertheless, in light of 
the foregoing discussion, it would have been obvious for one of ordinary skill in 
the art at the time the invention was made that the transmitter as taught by 
Perrett et al. can be modified to include envelope detectors and comparator, as 
taught by Cordoba to generate an amplitude modulation signal for providing a 
power control signal to the transmit amplifier as shown in figure 7. The motivation 
is that Perrett et al. expressly teaches utilization of amplitude modulation system 
to vary the amplitude of the transmit power amplifier. The envelope detectors and 
comparator, as taught in Cordoba invention, for generating an amplitude 
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modulation signal constitutes an amplitude tracking subsystem as claimed in the 
instant application. Envelope detector 22, corresponding to the claimed first 
envelope detector, is responsive to the modulated signal. Envelope detector 23, 
corresponding to the claimed second envelope detector, is responsive to the PLL 
12. The comparator 24, corresponding to the claimed comparator, is responsive 
to the first envelope detector and second envelope detector to produce an 
amplitude modulation signal. Envelope detectors 22 23 and comparator 24 also 
correspond to the claimed automatic gain control subsystem as appreciated by 
one of ordinary skill in the art. 

Figure 7 of Perrett et al. invention further shows another embodiment 
wherein the power amplifier 72 having an amplitude control input to which the 
magnitude part of the signal fbb(R) is applied to vary the amplitude of its output 
signal; see column 7, lines 30-45. The signal input of power amplifier 72 is 
responsive to the output of VCO 34. In light of the foregoing, the power amplifier, 
as taught by Perrett et al., corresponds to the claimed amplifier. 

Regarding claim 14, claim 14 is rejected on the same ground as for claim 
13 because of similar scope. Furthermore, referring to figure 1 of Cordoba 
invention, 

Envelope detector 22, corresponding to the claimed first envelope 
detector, responsive to the modulated signal; 
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Envelope detector 23, corresponding to the claimed second envelope 
detector, is responsive to output of amplifier 1 1 through the feedback loop; 

Comparator 24, corresponding to the claimed comparator, is responsive to 
the first envelope detector and second envelope detector to produce an 
amplitude modulation signal. 

Regarding claim 15, claim 15 is rejected on the same ground as for claim 14 
because of similar scope. 

Regarding claim 31, claim 13 discloses a modulation system including elements 
performing steps in claim 31. In view of that, claim 31 is rejected on the same ground as 
for claim 13 because of similar scope. 

Regarding claim 32, claim 14 discloses a modulation system including elements 
performing steps in claim 32. In view of that, claim 32 is rejected on the same ground as 
for claim 14 because of similar scope. 

Regarding claim 33, claim 15 discloses a modulation system including elements 
performing steps in claim 33. In view of that, claim 33 is rejected on the same ground as 
for claim 1 5 because of similar scope. 

6. Claims 7, 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perrett et al. U.S. Patent 6,018,275 and Gailus et al. U.S. Patent 6,449,465 B1 as 
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applied to claims 1 and 10 above, and further in view of admitted prior art of figure 3 of 
the original disclosure. 

Regarding claim 7, Perrett et al. does not teach another power amplifier as set 
forth in the claim. Admitted prior art of figure 3 in the original disclosure shows a power 
amplifier 226 connected to an antenna 232, the power amplifier 226 being after a 
variable gain amplifier. In view of that, it would have been obvious for one of ordinary 
skill in the art at the time the invention was made that Perrett et al. transmitter in figure 4 
can be modified to include a power amplifier such as disclosed in admitted prior art. The 
motivation is that as known in the art, power amplifier is employed to amplifier the 
modulated signal before transmission. 

Regarding claim 17, claim 17 is rejected on the same ground as for claim 7 
because of similar scope. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh Iran whose telephone number is 571-272-3007. 
The examiner can normally be reached on Monday - Friday from 08:00 AM - 05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Mohammad Ghayour can be reached on 571-272-3021. The fax phone 
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number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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